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SYSTEM AND^iffiTHOD FOR MEASURING AND PRICING MIDRANGE 
COMPUTER SERVER OUTSOURCING SERVICES 



Field of the Invention 



This invention relates to the outsourcing of computer 
services and more particularly to a system and method for 
measuring and weighing the value of outsourcing services for 
computer servers. 



Background of the Invention 



The outsourcing of computer services has become increasingly 
common, given the necessity of utilizing specialized resources in 
order to efficiently respond to all of a customer's demands* A 
challenge to outsourcing, however, is finding an appropriate 
system and method for assessing the value of the computer 
services which are provided to the customer by the outside source 
or sources. In the realm of mainframe servers, service providers 
have applied a "utilization model" which links CPU hours to a 
billing system* Since a mainframe is generally dedicated 
exclusively to the tasks of one customer and can readily track 
its number of hours of CPU operation and report same for billing, 
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the utilization model is rather straightforward. A service 
provider who supplies usage of a mainframe server can establish a 
baseline of CPU hours or minutes consumed per month and charge 
the customer a fixed rate for that number of hours or minutes. 
Typically/ the mainframe provider will additionally establish a 
^protection band" of a preset number of hours or minutes above 
and below the baseline, which allows the customer's CPU 
consumption to vary within the protection band without requiring 
a billing adjustment. Variati6n of usage beyond the boundaries 
of the protection band, whether above or below the stated number 
of hours, will result in an adjustment of the monthly bill based 
upon an agreed incremental rate for each hour above or below the 
boundaries of the protection band. 

Due to several factors, the outsourcing of services for 
servers is not as readily quantified and billed using the 
above-described utilization model. One factor is that 

individualized software is necessary to track the consumption 
hours for each machine. Additionally complicating the tracking 
aspect is the fact that one provider may have a plurality of 
servers, each of which could be running on a different software 
platform which would each require different tracking software. 
Moreover, given the rapidity of software upgrades for servers, 
it would be necessary to continually upgrade the tracking 
software programs as well. The amount of support needed to 
maintain one or more servers for serving a particular customer 
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can also influence the billing approach. Finally, to be cost 
effective, a service provider seeks to maximize utilization of 
server resources, which results in servers doing work for more 
than one customer, further complicating the task of tracking 
utilization for billing. If, as often happens, a customer 
demands that a designated server be used exclusively for the 
tasks of a particular business unit, a utilization billing scheme 
is not profitable for the service provider, since a large 
percentage of the server resources go unused. For billing of 
small to large server services, the actual usage type and service 
level must be factored in to make the arrangement both profitable 
and affordable for the parties involved. In addition to 
factoring in the usage in the application environment, the 
service provider should seek to provide some valuation of the 
necessary support level and of the environmental characteristics, 
such as system size (measured in capacity units), in order to 
achieve a realistic valuation. 

It is therefore an object of the present invention to 
provide a system and method for measuring and pricing the 
computer services provided by servers. 

It is another object of the invention to establish a server 
valuation system which can dynamically be adjusted to evaluate 
service provided by newly developed server hardware and software. 



SMS999-002 



- 3 - 



It is yet another object of the invention to provide a 
server valuation system which can be applied to various levels of 
server size, application complexity and service requirements. 



Summary of the Invention 



These and other objects are realized by the present 
invention comprising a server support matrix system and method 
for measuring and pricing information technology services 
provided by small, midrange and large servers. The inventive 
system and method assigns capacity units to server systems based 
on size and applies the capacity units to categorize server 
systems for valuation. In addition, the inventive system and 
method provides for taking into account server application 
complexity, in the assignment of a usage type category, and 
different levels of support services which can be provided by the 
service provider. The variables of capacity unit, usage type and 
support service level are combined in a Server Support Matrix and 
are assigned costs based on their location in the matrix. The 
matrix allows service providers and customers to readily 
ascertain prospective charges and to project costs for 
next-generation servers. 
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Brief Description of the Drawings 



The invention will now be described in greater detail with 
specific reference to the attached drawings wherein: 

Figure 1 illustrates a representative network wherein a 
service provider 7 s servers perform customer's work; 

Figure 2 illustrates a representative Capacity Unit Table in 
accordance with the present invention; 

Figure 3 illustrates a representative table linking server 
size in capacity unit ranges to capacity unit categories for use 
in the present system and method; and 

Figure 4 provides a representative matrix applying the 
present invention. 



Description of the Preferred Embodiment 

It is to be noted that the ensuing description details the 
invention in the context of a service provider : customer 
arrangement. Since most operating units of a business are 
required to maintain their own internal profitability records, it 
is clear that the invention is applicable for establishing and 
tracking the value of services of servers for internal accounting 
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purposes whether the servers and/or support services are provided 
n in~house", are provided by outside sources, or are provided by a 
combination of inside and outside sources* 

Three key variables are utilized for determining the size 
and scope of support required by a client and thus in assigning a 
valuation for the provided services. The three key variables 
include the server system size (capacity unit), the server 
workload type (usage type), and. the level of service support 
(service level) . Once the system has assigned values for each of 
the variables, the values are inserted into the matrix, 
comprising a Support Service Rate Table, which allows a client to 
be able to select the level of support desired based upon the 
defined usage type and system size, as determined by Capacity 
Unit, in order to determine the cost of desired server services. 
Once the matrix has been mapped out, the costs can be calculated 
and inserted into the matrix automatically, and automatically 
updated as changes occur. 

Figure 1 illustrates one sample environment in which the 
valuation system and method of the present invention will be 
used. A client computer 11 at customer site 13 communicates with 
a server IS, which is physically located at a service provider 
site 17. Under such an arrangement, the service provider retains 
ownership of the server and simply provides the computational 
services to the customer. Maintenance of the server is done by 
the service provider. Alternative arrangements include the 
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situation wherein the server, or a bank of servers, is located at 
the customer's site, but are still owned and maintained by the 
service provider. Yet another arrangement is the w in~house" 
situation noted above, wherein the customer site owns, operates 
and maintains its servers, but must nonetheless account for the 
services provided by and on behalf of its servers for internal 
asset review and accounting purposes. 

The server system size is the first variable for which a 
value is assigned under the present invention. The "size" is 
represented in Capacity Units (CUs) which represent a measure of 
the specific server system's capacity to perform work. A 
Capacity Unit measures the relative server system performance 
across various make and model types and vendors based upon 
published benchmark results, such as those generated by SPEC, TPC 
and WINSTONE. 

One can, for example, primarily use SPECfp95, with SPECint95 
and SPECweb96 as secondary sources, or such other subsequent 
primary and secondary and equivalent sources as the benchmarking 
methodology to determine capacity units (see, 
e.g. , http://www.spec. org/) . For speed measurement, for example, 
the results ( "SPEC Ratio" for each individual benchmark) are 
expressed as the ratio of the wall clock time to execute one 
single copy of the benchmark, compared to a fixed "SPEC reference 
time". For the CPU95 benchmarks, a Sun SPARCstation 10/40 can be 
chosen as the reference machine. As is apparent from results 
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publications, the different SPEC ratios for a given machine can 
vary widely. SPEC encourages the public to look at the 
individual results for each benchmarks. Users should compare the 
characteristics of their workload with that of the individual 
SPEC benchmarks and consider those benchmarks that best 
approximate their jobs. However, SPEC also recognizes the demand 
for aggregate result numbers and has defined the integer and 
floating-point averages. The following averages have been 
defined for speed measurements with the CPU95 benchmarks: 

SPECint_base95 geometric mean of the 8 SPEC ratios from CINT95 
when compiled with conservative optimization for each benchmark; 

SPECfp_base95 geometric mean of the 10 SPEC ratios from CFP95 
when compiled with conservative optimization for each benchmark; 
SPECint95 geometric mean of the 8 SPEC ratios from CINT95 when 
compiled with aggressive optimization for each benchmark; 
SPECfp95 geometric mean of the 10 SPEC ratios from CFP95 when 
compiled with aggressive optimization for each benchmark. For a 
more detailed explanation about the difference between 
conservative ("baseline") and aggressive ("peak") optimizations, 
see below. 

The CU becomes a standard value for server comparison and is 
maintained in a Capacity Unit Table as depicted in Figure 2. The 
table contains an entry, 21, for the manufacturer of the system, 
an entry 23 for the particular system being evaluated including 
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the number of CPUs, and an entry 25 for the Capacity Unit (CU) 
assigned for that system. The CU values are either the published 
benchmark ratio results or, where a common benchmark does not 
exist, a benchmark ratio calculated using a defined process, 
which is further detailed below. 

Calculations for Capacity Units are primarily derived from 
the Standard Evaluation Performance Company's, (SPEC), using SPEC 
Floating Point (SPECfp95) benchmarks. Floating Point - a class 
of arithmetic typically used in scientific applications. (See 
Appendix A - Terms) . It is clear that an alternative 
benchmarking standard can be adopted for use with the present 
invention, provided that the standard is used consistently when 
assigning CU values for each system. 

Detailed below is a representative process flow for the CU 
determination of the present invention: 

Step 1. Find the make/model and number of processors in the CU 
database for the Server being loaded. 

Step 2. If the make/model is not in the CU database or the 

number of processors is different for a current make/model, 
a new CU must be determined. This determination is made by 
following Steps 3-6. 

Step 3. Go to the SPEC Website and see if new information has 
been published for the machine in question. 
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Step 4. If the Make/Model is not available from the SPECfp95, 
SPEC Integer (SPECint95} and SPEC WEB (SPECweb96) are used 
as secondary and tertiary data sources. 

Step 5. If there are no benchmarks from the above sources, an 
estimate of like servers that have similar chip sets is 
used. If this cannot be determined for the make and model, 
one may call the sales representative and ask if he/she has 
any Benchmark information for the machine in question. 

Step 6. If none exist, ask the representative for their 

recommendation on what benchmarks for similar machine should 
be used to make this determination. 

Step 7. Update Make/Model lookup table. 

Step 8. Update CU Table in Server Inventory Repository (SIR) 
Database. 

Step 9. Create matrix using CU values, usage types and service 
levels (or update matrix if one exists) . 

Step 10. Calculate (or update) costs based on said CU update. 
The latter updating step will be conducted not only when a 
server has been added or changed but also when the services 
to be performed are changed (resulting in a change to the 
usage category entries) or when a different service level is 
created, as further detailed below. 
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For a practical implementation for use over an extended 
server/ services contract period, it is advantageous to create the 
table at the time of commencement of the contract, followed by 
updating the information on a regular schedule (e.g., every 6 
months thereafter) or whenever a new server is added to the 
system. 

In order to simplify the process of quantifying the pricing 
for server support, and to simplify the categorization of same, 
under the present invention, the Capacity Units for different 
sized servers are grouped as shown in Figure 3. One example of 
how servers can be categorized into Capacity Unit ranges is as 
follows. Servers with a Capacity Unit range from 0.1 to 9.9 are 
assigned to Capacity Unit Category (hereinafter W CUC") 1; servers 
with a CU range from 10-49.9 are assigned a CUC of 2; servers 
with a CU range from 50-99.9 fall into the CUC of 3; servers with 
a CU range from 100-249.9 are placed in CU Category 4; and, 
servers with a CU range from 250-400 are considered to be in the 
CUC of 5. The Capacity Unit ranges can vary depending on the 
customer's server environment (e.g., # of small, medium or large 
sized servers) . If a customer has a large quantity of small 
servers (CU 1), very few medium sized servers (CU 2 & 3) and no 
large servers (CU 4 & 5) , you may reduce the range for CU 1, 2 
and CU 3 so that more of the servers fall into a broader range of 
charges. As new servers are introduced into the marketplace, the 
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CUC list of categories can be expanded to assign CUC values to 
larger servers with greater CU values. 

For those systems which have not been benchmarked by outside 
entities, a Capacity Unit can be estimated based on available 
information. For example, in the illustrated table, a SPEC 
number or other outside benchmark was not available for the 
ServerA#6 model (6 CPUs) . Since the machine lies between the 4 
CPU model which has a CU of 20.67 and the 8 CPU model which has a 
CU of 40.33, a CU value for the system having 6 CPUs can be 
obtained by averaging the CU values for the two related systems. 
Thus, a CU of 30.5 would be obtained. 

Another method for obtaining a CU value would be to consult 
the manufacturer specifications to determine how the machine is 
categorized by the manufacturer. If the machine is described as 
"large capacity", one can assign a CU equal to that assigned to 
another large capacity machine by the same manufacturer. While 
estimating in this way can be risky, it is preferable to the 
alternative of failing to factor in any Capacity Unit estimate 
when evaluating a system. 

The next variable for which a value is assigned under the 
present invention is the server workload type, as categorized by 
usage. Usage type categorizes servers based upon the primary 
purpose for which they are to be deployed within a client 
enterprise. Usage Type groups servers with similar application 
characteristics and support requirements, where support means 
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so-called * internal", application-provided support . Usage Types 
can be defined to fit a particular client's environment. Each 
Usage Type is associated with a set of designated automatic 
services (e.g., server operations, backup and recovery, 
maintenance, etc.) which are specific to the type of workload 
that is run on the server. In the Server Support Matrix shown in 
Figure 4, the following application environments are classified 
into three standard usage categories: 

Type A including: 

Database Management Servers (DMBMS) for 

batch and/or interactive on-line transactions; and 
Production Applications; 

Type B including: 
Application servers; 
E-Mail servers; 
Development servers; 

Software Management System (SMS) servers; 
Test servers; and 
Infrastructure servers; and 

Type C including: 
Distributed File servers; 
Print servers; 



SMS999-002 



- 13 - 



Primary/Backup Domain servers; 
WINS servers; 
Winframe servers; 
Name servers; 

Dynamic Host Configuration Protocol (DHCP) servers; and 
Web servers; 

where the types are effectively ranked with Type A having the 
"highest" level, Type B having the next highest level, and Type C 
having the lowest level of application complexity and automatic 
(i.e., application-provided) support requirements. For any 
"multiple use" server which has two or more application 
environments on the same server, the server is categorized into 
the Type representing the highest level of application which is 
installed on that server. 

The final variable which affects the valuation of services 
provided by and on behalf of a server system is the type of 
Service Support Level, representing the amount of so-called 
"external" service which the service provider must allocate to 
that server or server system. For the service provider: the 
Service Support Level is clearly tied to the amount, type and 
skill of the technical resources which must be made available to 
the customer when providing the agreed-upon service; while for 
the "in house" situation the asset allocation becomes less 
readily defined. The type of Support Service Level is generally 
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selected to fit a particular client's needs. Normal coverage 
options include the following: 

Basic: 5x9 hours of operation; server maintenance provided 
by the client; 

Standard: 5x9 hours of operation; 4-hour on-site response; 
7 x 24 hours call-in support; 

Enhanced: 7 x 24 hours of operation; 4-hour on-site 
response; 7 x 24 hours telephone support; and 

Premium: 7 x 24 hours of operation; 2-hour on-site response; 
7 x 24 hour telephone support. 

For purposes of the present invention, the Support Service 
level can be stated as "Basic, Standard, Enhanced or Premium" (as 
depicted in Figure 4); or, alternatively, each level can be 
assigned an alphabetical or numerical value for use in the 
matrix. 

Once the values have been determined for the CU category, 
the matrix shown in Figure 4 is created. For each CU category, a 
monthly charge in dollars is defined for each usage type given 
the chosen support level. The matrix allows a client to be able 
to select the level of support desired based upon the defined 
usage type and server system size, as determined by Capacity Unit 
(CU) . The matrix and its use enables clients to prepackage 
services into understandable and easy to administer price table. 
Each price is the monthly, or optionally the annual, charge for 
the hardware (if applicable), software, and associated external 
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services for each server installed in the client environment. 
The total charges for the enterprise can be determined by 
multiplying the quantity of installed servers, as categorized in 
the matrix, by the price for that installed server. With this 
model, client users can predict what their costs will be and the 
client can more easily implement w charge back" throughout the 
enterprise. As noted above, the costs can be automatically 
calculated one the matrix has been defined. Moreover, when 
changes to the service and/or server system occur, the matrix and 
costs can be automatically updated to reflect any changes or 
additions to the capacity units, usage types, or service levels. 

By use of the present invention, the "value" of server 
resources and services can be readily quantified and tracked. 
The variables of capacity unit, usage type and support service 
level are combined in a Server Support Matrix and are assigned 
costs based on their location in the matrix, which allows service 
providers and customers to readily ascertain prospective charges 
and to project costs for next-generation servers. While the 
invention has been described with specific reference to several 
preferred embodiments, it will be apparent to one of skill in the 
art that certain modifications and adaptations can be made 
without departing from the spirit and scope of the invention as 
set forth in the appended claims. 
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CIAIMS 



Having thus described our invention, what we claim as new 
and desire to secure by Letters Patent is: 

1. A method for valuation of server-based computer services for 
each of a plurality of computer server systems comprising the 
steps of: 

assigning a capacity value for each of a plurality of 
computer server systems; 

assigning a usage type category for each of said plurality 
of server systems; 

mapping said capacity value and usage type category into a 

matrix; and 

assigning costs based on location within said matrix. 

2. The method of Claim 1 wherein said assigning of a capacity 
value comprises assigning a value based on the size of the server 
system. 

3. The method of Claim 1 wherein said assigning of a capacity 
value comprises assigning a value based on the number of CPUs in 
said server system. 
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4. The method of Claim 1 wherein said assigning of a capacity 
value comprises assigning the value based on published standards 
for each server. 

5. The method of Claim 1 further comprising calculating a 
capacity value from at least one previously-assigned capacity 
value . 

6. The method of Claim 1 wherein said assigning of a usage type 
category is based on the server application to be executed at 
each of said plurality of servers. 

7. The method of Claim 1 further comprising ascertaining at 
least one service support level for said computer services. 

8. The method of Claim 7 further comprising mapping each of 
said at least one service support level into said matrix. 

9. The method of Claim 8 further comprising assigning costs for 
each of said at least one support level in said matrix. 

10. The method of Claim 1 wherein said assigning of costs is 
conducted automatically. 
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11. The method of Claim 9 wherein said assigning costs is 
conducted automatically. 

12. A data structure for providing valuation of server-provided 
computer services for a plurality of computer server systems 
comprising: 

a first plurality of matrix entries comprising a capacity 
value for each of a plurality of computer server systems; 

a second plurality of matrix entries comprising a usage type 
category for each of said plurality of server systems; and 

a plurality of costs assigned to said services based on 
location within said matrix. 

13. The data structure of Claim 12 further comprising at least 
one service support level matrix entry. 

14. The data structure of Claim 13 further comprising an 
additional plurality of costs assigned based on said at least one 
service support level matrix entry. 

15. A system for providing valuation of server-based computer 
services for each of a plurality of computer server systems 
comprising: 

assignment component for assigning a capacity value for each 
of a plurality of computer server systems; 
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a usage assignment component for assigning a usage type 
category for each of said plurality of server systems; 

processor component for mapping said capacity value and 
usage type category into a matrix; and 

cost processing component for assigning costs based on 
location within said matrix. 

16. A program storage device readable by machine, tangibly 
embodying a program of instructions executable by the machine to 
perform method steps for valuation of server-based computer 
services for each of a plurality of computer server systems said 
method steps comprising: 

assigning a capacity value for each of a plurality of 
computer server systems; 

assigning a usage type category for each of said plurality 
of server systems; 

mapping said capacity value and usage type category into a 

matrix; and 

assigning costs based on location within said matrix. 
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SYSTEM AND METHOD FOR MEASURING AND PRICING MIDRANGE 
COMPUTER SERVER OUTSOURCING SERVICES 



ABSTRACT OF THE INVENTION 



A server support matrix system and method for measuring and 
pricing information technology services provided by small, 
midrange and large servers. The inventive system and method 
assigns capacity units to server systems based on size and 
applies the capacity units to categorize server systems for 
valuation. In addition, the inventive system and method provides 
for taking into account server application complexity, in the 
assignment of a usage type category, and different levels of 
support services which can be provided by the service provider. 
The variables of capacity unit, usage type and support service 
level are combined in a Server Support Matrix and are assigned 
costs based on their location in the matrix. The matrix allows 
service providers and customers to readily ascertain prospective 
charges and to project costs for next-generation servers. 
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